The influence higher plants are known to exert upon the development of soil microflora is of the highest importance. The abundance and quality of the microscopic population in the soil has been found to depend more on the crop than on the moisture, temperature and acidity of their environment, provided these factors vary within natural ranges (5). Even the so called seasonal fluctuation of microorganisms in the soil is attributed to the development of the higher plants (14) . Plants modify the soil structure by the penetration of their roots, thus causing changes in the aeration and moisture conditions of the soil. They withdraw mineral nutrients from soil, and excrete carbon dioxide and various organic compounds, and after their death large amounts of organic matter remains in the soil. All this affects the development of soil microorganisms, and since both the activities of various plants and the amount and quality of their residues vary, the population harbouring the soil under and after each crop has its own characteristics. 
There is some evidence that the rhizosphere of the legumes affords especially favourable conditions for the development of an abundant and active microflora. In order to elucidate the influence of legumes upon the microbial population and its activity in the soil, some experiments were conducted in connection with some other investigations. The annual legumes, field pea and vetch, were compared with oats, both as single and mixed crops. Red clover represented ley legumes, and its influence upon the soil microflora was investigated in comparison with that of timothy.
Materials and methods.
Material for this investigation was collected from (9, 15) . In recent investigations Canadian microbiologists noted differences in the nutritional quality of the rhizosphere flora of legumes and non-legumes (18, 19 The results obtained on aspartic acid agar deserve most attention. The explanation of the large number of organisms from pea rhizosphere, found at the lasi samplirg may lie in the fact that among the plants there were some fresh ones with an abundance of effective nodules. The nodules in the earlier samplings were nearly all colourless, and, hence, inactive (17) . Thus this figure may be taken to agree with the speculations of Wallace and Lochhead, mentioned above. Even the number of colonies developed on the ammonia sulfate agar media from the pea roots flora of this sampling was great, in accordance with the finding of these investigators.
Earlier papers contain evidence that non-symbiotic nitrogen-fixing bacteria especially are stimulated in their development by legumes (9) . Starkey (14) , however, reports that legumes had no more effect on the non-symbiotic nitrogenfixing organisms than did non-legumes. Clark (2) points out in his review that at present neither adequate microbiological data nor acceptable crop vield data exist to warrant a positive statement to the effect that increased fixation of atmospheric nitrogen occurs in the rhizosphere of legumes or non-legumes.
The tests for nitrogen fixation in nitrogen-free mannitol solution media, performed with the same root material as the plate counts reported above, did not in general prove any superiority of the legumes over the non-legume (Table 2) . Only in the first test the increase in the nitrogen content of the cultures inoculated with microflora from pea rhizosphere exceeds that of the other cultures. The nitrogen fixation may be attributed to the activity of anaerobic bacteria, since no sign of the occurence of Azotobacter was to be found, and according to other investigations, Clostridium species are known to be common in these soils. It is perhaps too much to imagine that the nitrogen fixation ability of the flora of the young pea plants could be attributed to the stronger utilization of oxygen by the roots, which would create conditions favourable for the anaerobic Clostridium population.
Undoubtedly, the importance of the rhizosphere microflora for the host-plant is considerable, but its effect on soil conditions may be less marked, due to the fact that the microscopic population stimulated by the plant roots loses its special quality soon after the death of the plants (14) . In addition, the sphere of domination of the characteristic rhizosphere flora does not extend far from the root surface region (15) . Therefore, as regards soil fertility, it is probably more necessary to investigate whether the various crops affect microbial activities in the soil as a whole. Influence of legumes upon nitrification.
Few methods exist at present for estimation of microbiological conditions in the soil. The two most commonly used indicators are the nitrification capacity of the soil and the production of carbon dioxide, either from the soil's own sources or from compounds added to it. These methods were used in this investigation also to indicate the influence of legumes on the microbial fertility-of the soil.
First an examination of the nitrification of soil nitrogen was performed. The soil samples were bored from the middle between the plant rows, and pieces of roots or other undecomposed plant material were removed before weighing. Thus the results represent, at least in the main, the nitrification of soil nitrogen, including nitrogen of the excretions, provided such exist, and of the decomposed root matter.
The nitrification rate in soils growing annual legumes and nonlegumes shows (Table 3 ), in general, the marked superiority of the pea and vetch soils over the oats soil. The soils growing mixed crops show no difference from the oats soil, apart from a few cases when they may be even inferior to the oats soil. The data indicate a maximum in the rate of nitrification in August. This, however, may be due partly to the laboratory temperature, at its highest during the summer. Thus, only the differences between the data of the same sampling are reliable.
The residual effect of the annual plants on nitrification in the soil samples, that can be seen from Nitrification of soils taken from the ley experiments indicate a considerable difference between timothy and red clover soils in favour of the latter (Table 5) . Even the mixed ley crop appears to be able to produce a higher nitrification rate than the single timothy crop, except at the beginning of the growing season. The superiority of the red clover and the mixed ley last no longer than until the middle of the following summer, as can be seen from the data on the residual effect of the leys reported in Table 6 .
The higher nitrification rate under and some time after the legumes as compared to non-legumes noted in this investigation as well as in several earlier ones (10, 11) may be explained in various ways. The primary cause is probably connected with the amount of mobilizable organic nitrogen, which is greater in the legume plots (8) , due either to the secretion of organic nitrogen compounds or to the lower carbon nitrogen ratio in the dying roots of the legumes. The accumulation of nitrate nitrogen in soil during incubation need not be associated with the abundance of nitrifying organisms, nor even with the natural nitrification capacity of the soil that depends on environmental conditions, such as aeration, acidity, and temperature. Even if ammonium nitrogen is added to the soil, the increase in nitratenitrogen over that of untreated soil probably depends more on the energy-nitrogen relationship in the soil than on the abundance of nitrifying organisms in that particular soil.
Nitrification of ammonium nitrogen in the soils of this investigation (Tables  7 and 8) (8) . In the soils from the annual crop plots, where the differences of the pH-values are less distinct (8) , no lower rate of nitrification of ammonium nitrogen could be detected in legume soils, except in the last test.
Influence of legumes upon soil respiration.
The influence of legumes upon soil lespiration or carbon dioxide evolution from the soil was examined under the laboratory conditions only. An experiment was performed with soil samples, collected as usual from between the plant rows, and freed of every particle of macroscopic, undecomposed plant residue. The results obtained from this experiment were taken to show whether the various plants did exert any special effect upon the rate of carbon dioxide evolution from the soil organic matter, including the more humified plant residues. 9.4 11.3 11.6
Value required for significant difference at 5 per cent level 1.7. Value required for significant difference at 5 per cent level 6. The results, reported in Tables 9 and 10 , show no superiority of legumes in stimulating the evolution of carbon dioxide from the soil organic matter. Rather a contrary tendency is noted, particularly with red clover. The higher soil respiration rate found under and after legumes (7, 13) must therefore be attributed to the more rapid decomposition of the legume residues. Some experiments concerning the carbon dioxide production from oats, pea and vetch residues, and from the residues of red clover and timothy, all containing both stubble and roots, confirmed this opinion. A higher rate of nitrification under and for some time after the legume crops compared with the corresponding non-legume crops was noted. Nitrification of added ammonium sulfate did not occur more actively under the legumes, due either to the lack of a stimulation of the nitrifying flora, or to the higher acidity in the legume soils. Compared with the non-legumes, the legumes could not be found to stimulate carbon dioxide production from the soil in any other way than through their more easily decomposable residues.
Within the bounds of this investigation no special effect of legumes upon the soil flora could be established that cannot be explained on the basis of their nitrogen economy, either their utilizing soil nitrogen to a smaller degree than non-legumes, or due to composition of their roots and stubble. Under the field conditions, however, several other factors not demonstrable from this material may exist. mällä mannitoliagarilla mistään näytteistä, mutta typen sidontaa oli todettavissa mannitoliravintoliuoksessa herneen organismeilla kesän alussa, kaikilla kasveilla keskikesällä, kauralla sekä hiukan myös virnalla kesän lopussa. Typen sitojina toimivat ilmeisesti Clostridium-lajit.
Maan typen nitrifioituminen oli selvästi tehokkaampaa palkokasviruuduilla, jopa nurmikasviseoksissakin, kuin puhtaissa kaura-tai timoteikasvustoissa. Palkokasvien jälkivaikutus tuntui vain seuraavan kasvukauden alussa. Palkokasvien paremmuus perustunee helposti mobilisoituvan typellisen aineksen kertymiseen, koska ei voitu todeta lisätyn ammoniumsulfaatin tehokkaampaa nitrifioitumista palkokasviruuduilta otetuissa näytteissä vastaaviin kaura-ja timoteiruutujen näytteisiin verrattuna.
Palkokasvien ei todettu tehostavan hiilidioksidin kehittymistä maanäytteistä, joten eräitten tutkijoiden (7, 13) tähdentämä maan hengityksen lisääntyminen palkokasvien vaikutuksesta johtunee lähinnä niiden helposti hajaantuvista kasvin jätteistä tai juurten hengityksestä.
Tutkimuksen tulosten perusteella ei voitu todeta palkokasveilla olevan mitään sellaista erikoisvaikutusta maan mikrobitoimintaan, joka ei johtuisi välillisesti tai välittömästi niiden omavaraisesta typpitaloudesta. On mahdollista, että kenttäolosuhteissa on vaikuttamassa muita tekijöitä, joita ei voitu todeta tämän aineiston perusteella.
